A new ferulic ester, trans-triacontyl-4-acetoxy-3-methoxycinnamate (2), was isolated, along with related known ferulates and triterpenes, from the spines of stem bark of Bombax malabaricum DC. The structures were elucidated from chemical and spectroscopic data.
A hypotensive agent, shamimin [4] , a flavonol Cglycoside, along with mangiferin [5, 6] , an antioxidant and an analgesic xanthone have been isolated from the methanolic extract of the leaves of this plant. The xylem of the stem, root bark and root exhibited antiinflammatory and hepatoprotective activity [7] . The methanolic extract of the stem bark and lupeol, isolated from this extract as a major constituent, possess hypotensive [8] and antiangiogenic activity [9] . The extensive phytochemical examinations of the root, root bark, heartwood and stem bark of this plant have resulted in the isolation of a benzopyran dimer [8] , sesquiterpenoids [10] , naphthoquinones [11] , steroids [12] , and terpenes [12, 13] . The traditional use of the spines of the stem bark as a skin lightener has encouraged us to investigate this part of the plant. Phytochemical study of this hitherto unexamined part of the plant has led to the isolation of a new ferulic ester, along with lupeol acetate, stigmasterol, β-sitosterol, lupeol, friedelin, transoctacosanyl-4-acetoxy-3-methoxycinnamate (1), trans-triacontanyl-4-acetoxy-3-methoxycinnamate Ferulic ester (2), mp 85-86º, was separated as colorless crystals from the light petroleum extract after column chromatography and repeated prep. TLC. The mass spectrum of 2 showed a molecular ion peak [M] + at m/z 656, which was in agreement with the molecular formula C 42 H 72 O 5 . The 1 H NMR and IR spectra revealed that the side chain of 2 was identical to that of trans-triacontanyl-4-hydroxy-3-methoxycinnamate (4), previously reported by Boonyaratavej et al. [14] . The differences were observed only in the benzene ring of the ferulate moiety. In the 1 H NMR spectrum of 2, the -OH signal at δ 5.84 was missing, and bands for phenolic -OH at 3500 and 1170 cm -1 in the IR spectrum were also absent. An additional signal at δ 2.10 in the 1 H NMR spectrum and a strong absorption band at 1745 cm group. The above observations suggested that 2 has an acetoxy group instead of a hydroxyl group at C-7 of the ferulate moiety. This was further substantiated by the appearance of absorption bands for an acetoxy phenyl group at 240 and 330 nm in its UV spectrum. The IR spectrum also showed the presence of a conjugated ester (1715 cm -1 ) and phenyl group (1605 and 1525 cm -1 ). A three-proton singlet at δ 3.90 was ascribed to a methoxy group at C-6, and the aromatic protons at δ 6.90 (1H, d, J = 8.5 Hz), 7.03 (1H, d, J = 2.5 Hz) and 7.10 (1H, dd, J = 8.5, 2.5 Hz) were assigned to the H-8, H-5 and H-9 protons of the benzene ring. A pair of downfield doublets at δ 6.20 and 7.60 (J = 16 Hz) indicated the presence of a C 2 -C 3 double bond with trans-geometry. Towards the upfield region, a triplet at δ 0.90 (3H, J = 6.3 Hz), a broad singlet at δ 1.25 (56H) and a triplet at δ 4.20 (2H, J = 6.6 Hz) were attributed to a methyl, methylene (CH 2 ) 28 and an oxy-methylene group of an alcoholic moiety, respectively.
In the mass spectrum, a characteristic peak at m/z 219 appeared due to an acylium ion [C 12 H 11 O 4 ] + . Fragment ion peaks at m/z 641 and 613 correspond to the loss of methyl and acetyl radicals from the molecular ion peak, respectively.
Hydrolysis of compound 2 with methanolic KOH gave an acetoxy ferulic acid and triacontanol-1. The structures of these products were established by mixed mps and co-TLC with authentic samples. Thus, on the basis of the above chemical and spectral evidence, the structure of compound 2 was elucidated as trans-triacontanyl-4-acetoxy-3-methoxycinnamate.
The structures of lupeol acetate, stigmasterol, β-sitosterol, lupeol, friedelin, trans-octacosanyl-4-acetoxy-3-methoxycinnamate (1) [15] , transoctacosanyl-4-hydroxy-3-methoxycinnamate (3) [16] and trans-triacontanyl-4-hydroxy-3-methoxycinnamate (4) [14] were established from mixed mps and co-TLC with authentic samples.
Experimental
General: Melting points were determined in soft glass capillaries in an electrothermal melting point apparatus and are uncorrected. Column chromatography (CC): Silica gel (Merck 60-120 mesh). Prep. TLC: Merck silica gel 60F 254 precoated glass plates, UV spectra: Hitachi U-200 spectrophotometer, IR spectra: FTIR Nicolet Magna 550 and Shimadzu 8400 S spectrophotometers, 1 H and 13 C NMR spectra: JEOL AL 300 MHz and Bruker Avance DRX 500 FT NMR spectrometers, MS: JEOL JMS-SX 102A and JEOL D-300 spectrometers.
Plant material:
The spines of stem bark of Bombax malabaricum were purchased from the local market in Jaipur, Rajasthan. Identification was achieved with the help of the Department of Botany, University of Rajasthan, Jaipur, India and a voucher specimen was deposited at RUBL Herbarium, Jaipur.
Extraction and isolation:
The air-dried and finely powdered spines of stem bark (3 Kg) were extracted with light petroleum (60-80º) over a water bath for 12 h x 3 times. The extract was concentrated in vacuo and the resulting semi solid mass (12 g) was chromatographed over silica gel (Merck 60-120 mesh) to give six fractions; fraction-1 (light petroleum), fraction-2 (light petroleum-benzene, 1:1), fraction-3 (light petroleum -benzene, 1:3), fraction-4 (benzene-ethyl acetate, 3:1), fraction-5 (benzeneethyl acetate, 1:1), and fraction-6 (benzene-ethyl acetate, 1:3). Fraction-1 afforded lupeol acetate as colorless crystals, 101 mg, mp 215-16º. Fraction-2 gave stigmasterol, 280 mg, mp 166-67º, and β-sitosterol, 225 mg, mp 136-37º after separation. 
Hydrolysis of compound 2:
Compound 2 (30 mg) was refluxed with methanolic KOH (2 mL) on a water bath for 2 h. Progress of the reaction was monitored by TLC. After completion of the reaction, and usual work up, products were separated by prep.
TLC giving acetoxy ferulic acid (12 mg), mp 124-25º and triacontanol-1 (100 mg), mp 83-84º.
Acetylation of compound 4:
Compound 4 (50 mg), Ac 2 O (1.0 mL) and a drop of pyridine were refluxed for 1 h on a boiling water bath, cooled and then placed into ice cold water. The solid separated was filtered, washed, dried and crystallized to give 35 mg of compound 2, which was identical with the natural product.
